and arterial stiffness (1; 2) , a process now thought to be a significant contributor in the 3 development of atherosclerosis and cardiovascular disease (CVD) (3; 4) . TNF-alpha antagonists 4 have been shown to provide a small but significant reduction in aortic stiffness, as measured 5 by the augmentation index (AIx) using pulse wave analysis, in RA patients (4) . This suggests 6 that pharmacological and, possibly, non-pharmacological interventions might exert beneficial 7 effects on markers of arterial stiffness, with a consequent reduction in CVD risk in this patient 8 group.
9
Dietary fatty acids are a major dietary component and known to influence the cascade of pro-10 and anti-inflammatory prostaglandins (5) . In patients with RA, fish oil supplementation has 11 reduced inflammatory biomarkers (6) , disease activity (7) and treatment failure (8) . In smokers , of which a large number are associated with CVD (12) and 18 each ranges widely between individual's diets (13) . Attempting to determine the independent 19 associations between each of these fatty acids and measures of arterial stiffness with the use 20 of multivariate regression models is problematic due multi-collinearity between many of the 21 fatty acids. In addition, many other known and unknown factors in the diet besides fatty acids 22 can influence arterial stiffness, creating the potential for residual confounding. observed continuous and/or categorical variables (14) . LCA can also be thought of as being a
27
"person-centred" rather than a "variable-centred" approach, since the focus of the analysis is In this study we aimed to identify and describe the unique patterns of dietary fatty acid intake 33 existing within a representative sample of RA patients that we have previously studied (16) .
34
We then examined which, if any of these patterns were associated with the AIx, a marker of 35 arterial stiffness and wave reflection, and whether or not there were separate and additive 36 effects of n-3 fish oil supplementation. In individuals aged 50 and over, aortic arterial wave 37 reflection measured using the AIx has been found to be a more sensitive marker of arterial 38 stiffening than pulse wave velocity (17) . 39 40 41
Methods

42
1 Study design
43
We conducted a longitudinal study with repeated measurements of reported dietary intake and
44
AIx at baseline and at 8 months follow-up. LPA was used to determine the major patterns of 45 dietary fatty acid intake. LPA is a particular form of LCA which can be used to identify . 
.
70
Measurement of the AIx was performed at baseline and 8 months. Australia) according to current guidelines (24) . 
Results
164
Clinical and demographic characteristics and fatty acid intake
165
A total of 86 subjects were recruited and measures of diet and AIx were recorded at baseline 166 and after 8 months. The baseline characteristics of the subjects are described in Table 1 . The 167 median (IQR) age of the subjects was 64 (56-69) and 63 (73.3%) were female. The reported 168 mean fatty acid intake (g/day) and correlations between the fatty acids are described in Table   169 2. There was a high correlation between the saturated fatty acids, between the mono-and 
Latent profile analysis
174
All 86 subjects completed dietary assessments at baseline and 79 subjects completed dietary 175 assessment at 8 months. All LPA analyses with 2, 3, 4, 5 and 6 specified latent profiles 176 converged successfully and the AIC and BIC statistics for these are described in Table 3 .
177
Based on the lowest BIC, the optimal number of classes was 5. The mean probability of 178 accurately assigned profile membership ranged from 0.94 for profile 4 to 1.00 for profile 1 179 (Table 4) Table 6 . There were no significant differences across profiles for fried fish (p=0.08).
194
However, reported intake of grilled fish, tinned fish and total fish were significantly higher AIx with 79 subjects providing data at both baseline and 8 months and a further 7 subjects 207 providing data at baseline alone. There were 5 subjects that did not have AIx measured at 208 either baseline or 8 months and were therefore excluded from the analysis for AIx.
209
In univariate analysis, there was an overall non-significant difference (p=0.600) across 210 profiles in the mean AIx (Table 7A ). However, after adjustment for age, gender, BMI, time
211
(baseline or 8 months), DAS28, ibuprofen, folic acid, methotrexate, physical activity, income, 212 education, health insurance status, marital status and fish oil, the mean AIx was significantly 213 different across profiles overall (p=0.023). In particular, subjects in profile 1 (high in n-3's,
214
16:1 and 20:4) had lower AIx than subjects in profile 3 (β= -7.2%, 95% CI= -11.5 to -2.9; 215 p=0.001) (Table 7A ). In addition, fish oil supplementation was an independent predictor of 216 lower AIx (β=-4.15, 95% CI= -6.73 to -1.56; p=0.002). In contrast, older age (p=0.028),
217
female gender (<0.001), and higher BMI (0.021) were independent predictors of a higher AIx 218 (Table 7A) .
219
In both univariate and multivariate analysis, there was no overall significant difference in log-220 transformed CRP across the 4 profiles (p=0.99 and p=0.89 respectively) (Table 7B ).
221
However, higher DAS28 was independently associated with higher CRP (p<0.001) ( 
252
In addition to observing a lower AIx for subjects with overall higher fish intake, there was an 253 independent and additive effect of n-3 supplementation with the AIx. This supports the 254 findings of higher reported n-3 intake from the diet being associated with lower AIx, and also
suggests that a dose-response n-3 intake may exist. A reduction in arterial wave reflection 256 following n-3 supplementation has been observed in smokers (9) , but there was no change in
257
AIx with 12 weeks of 4g/day of n-3 supplementation daily amongst both young and older 258 healthy subjects (31) . Similarly, there was no association between serum n-3 fatty acids and 259 arterial wave reflection in healthy Japanese men (32) . Together these studies and our study 260 suggest that the benefits of n-3 supplementation in preventing increased arterial stiffening and 261 wave reflection may be most apparent in individuals at greater CVD risk.
262
Inflammation is known to contribute to arterial stiffening both directly (3; 33) , and indirectly, 263 via aging, diabetes and CVD (34) , and n-3 fatty acids can reduce inflammation (6; 9; 10)
264
However, we observed no association between CRP and the AIx. It is therefore possible that 265 the differences we observed in AIx between the 5 groups was mediated directly via other
266
CVD protective effects of fish oil (35) rather than indirectly via their effects on inflammation.
267
In particular, fish oil is known to influence the production of nitric oxide, improving .
270
In addition to being high in n-3 fatty acids, profile 1 was also characterised by higher levels of 
. There were no significant differences between 275 profiles in regards to the mean reported intake of chicken, eggs, beef and sausage, although all 276 were slightly higher in profile 1 compared to other profiles, and in particular chicken and 277 eggs. We can conclude therefore that in addition to fish, a higher consumption of eggs and . There is still debate as to whether or not a higher intake of n-6 282 fatty acids in general is beneficial or detrimental in regards to reducing risk for CVD (38) .
283
Whilst the American Heart Association has previously given advice to consume at least 5-
284
10% of energy as n-6 polyunsaturated fatty acids in order to reduce heart disease (39) , much of 285 the evidence for this advice was based on intervention trials that increased the intake of 286 linoleic acid, the predominant n-6 fatty acid in the Western diet. However, many of the 287 interventions for these trials also increased consumption of n-3 fatty acids (both alpha- . In addition, too little attention was paid to the individual fatty acids within the n-6 intake, 290 assuming instead that their effects could be considered equivalent. A call was therefore made 291 for greater focus on specific fatty acids and absolute amounts/concentrations rather than on 292 fatty acid classes and ratios (38) . Given that our study demonstrated reduced arterial stiffness 293 amongst a group of individuals with a significantly higher reported intake of arachidonic acid
294
(20:4 n-6), it provides at least some reassurance as to the safety of such a diet, perhaps with 295 the caution that it should be followed in conjunction with a high marine n-3 fatty acid intake. absolute fatty acid intake (g/day) between the profiles was not simply a result of differences 311 in total food consumption.
312
Limitations to our study include its observational nature and cross sectional design which 313 therefore precludes making causal inferences. It is possible for example, that subjects with 314 higher arterial wave reflection may have known they were at a higher risk of CVD and may
315
have altered their diet to one that included more fish and/or n-3 supplements. However the 316 possibility of reverse causality is low given that much of the population in general, including 317 those with increased CVD risk, consume less fish than recommended (40) , despite its known 318 health benefits. The prevalence of high fish consumption in our study population was also 319 similar to those aged ≥ 65 years in the Australian general population (40) . There is also the 320 possibility that our results were subject to residual confounding by factors that may influence 321 both diet and arterial wave reflection. A healthier diet, and in particular one that is high in n-3 In conclusion, the use of latent profile analysis successfully identified 5 main patterns of 347 dietary fatty acid intake amongst subjects with RA using the nutrient data obtained from 
